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Homicides and Suicides — National Violent Death Reporting System, 
United States, 2003-2004 


Violent deaths claimed 49,639 lives in the United States 
during 2003, and the prevention of violent deaths is an inte- 
gral part of the public health agenda (/). In 2003, CDC 
launched the National Violent Death Reporting System 
(NVDRS) to provide detailed information on the circum- 
stances of violent deaths. The system can be used to develop 
and evaluate prevention policies, programs, and strategies at 
the national, state, and local levels (2). This report describes 
the analysis of violent deaths from seven states that partici- 
pated in NVDRS in 2003, plus six additional states that par- 
ticipated in 2004. Homicide circumstance information 
revealed that most victims knew the suspects involved and 
that intimate partner conflicts continued to be among the 
most important contributing factors. Suicide circumstance 
information indicated that mental health disorders and inti- 
mate partner problems had important roles. These findings 
underscore the value of NVDRS data for effective planning 
and targeting of violence-prevention programs. 

NVDRS is an active, state-based surveillance system that 
collects information on homicides, suicides, deaths of unde- 
termined intent (i.e., those for which available information is 
insufficient to enable a medical or legal authority to make a 
distinction among unintentional injury, self-harm, or assault’), 
deaths from legal intervention (e.g., involving a person killed 
by an on-duty police officer), and unintentional firearm deaths. 
Seven states provided data in 2003 (Alaska, Maryland, 
Massachusetts, New Jersey, Oregon, South Carolina, and 
Virginia), and six additional states contributed in 2004 
(Colorado, Georgia, North Carolina, Oklahoma, Rhode 
Island, and Wisconsin). NVDRS uses a multisource approach 


(i.e., death certificates, coroner/medical examiner reports, law 





* World Health Organization. ICD-10 codes online. Available at http://www3. 
who. int/icd/currentversion/fr-icd. htm. 


enforcement records, and crime laboratory data) for analysis 
of violent deaths. Using information from all of these sources, 
data abstractors in each state assign a manner of death (i.e., 
suicide, homicide, unintentional firearm deaths, legal inter- 
ventions, and undetermined deaths) to each case. NVDRS 
also collects the /nternational Classification of Diseases, 10th 
Revision (ICD-10) code for underlying cause of death 
(UCOD), circumstances contributing to the death, and char- 
acteristics of the death, including victim-suspect relationship 
and victim toxicology results. The UCOD is categorized as 
suicide or homicide using standard definitions from the 
National Vital Statistics System (NVSS) (3-5). For 2004, ICD- 
10 codes for the UCOD were not reported to NVDRS for 
2,773 (19.9%) of the deaths. Because of the high percentage 
of missing UCOD codes, this report categorizes deaths only 
by the manner of death assigned by abstractors. The abstractor- 
assigned manner of death and UCOD ICD-10 codes were 
consistent in 99.0% and 96.5% of the suicides and homi- 
cides, respectively, in 2003, and 95.3% and 93.1%, respec- 
tively, of the suicides and homicides in 2004. Analysis of rates 
was restricted to in-state deaths, including both residents and 
nonresidents. This report reflects NVDRS data collected 
through June 2005. 

The combined seven states collecting 2003 data accounted 
for 12.5% of the 2003 U.S. population and for 11.2% of all 
suicides and 11.5% of homicides in the United States during 
2003. The 13 states participating in 2004 accounted for 23.4% 





INSIDE 

724 Cigarette Use Among High School Students — United 
States, 1991-2005 

727 Morbidity Surveillance After Hurricane Katrina — Arkansas, 
Louisiana, Mississippi, and Texas, September 2005 

731 QuickStats 














DEPARTMENT OF HEALTH AND HUMAN SERVICES 
CENTERS FOR DISEASE CONTROL AND PREVENTION 








MMWR July 7, 2006 








The MMWR series of publications is published by the Coordinating 
Center for Health Information and Service, Centers for Disease 
Control and Prevention (CDC), U.S. Department of Health and 
Human Services, Atlanta, GA 30333. 


Suggested Citation: Centers for Disease Control and Prevention. 
[Article title]. MMWR 2006;55:[inclusive page numbers). 


Centers for Disease Control and Prevention 
Julie L. Gerberding, MD, MPH 
Director 
Tanja Popovic, MD, PhD 
(Acting) Chief Science Officer 
James W. Stephens, PhD 
(Acting) Associate Director for Science 
Steven L. Solomon, MD 
Director, Coordinating Center for Health Information and Service 
Jay M. Bernhardt, PhD, MPH 
Director, National Center for Health Marketing 
Judith R. Aguilar 
(Acting) Director, Division of Health Information Dissemination (Proposed) 


Editorial and Production Staff 
Frederic E. Shaw, MD, JD 
(Acting) Editor, MMWR Series 
Suzanne M. Hewitt, MPA 
Managing Editor, MMWR Series 
Douglas W. Weatherwax 
(Acting) Lead Technical Writer-Editor 
Catherine H. Bricker, MS 
Jude C. Rutledge 
Writers-Editors 
Beverly J. Holland 
Lead Visual Information Specialist 
Lynda G. Cupell 
Malbea A. LaPete 
Visual Information Specialists 
Quang M. Doan, MBA 
Erica R. Shaver 
Information Technology Specialists 


Editorial Board 





William L. Roper, MD, MPH, Chapel Hill, NC, Chairman 
Virginia A. Caine, MD, Indianapolis, IN 
David W. Fleming, MD, Seattle, WA 
William E. Halperin, MD, DrPH, MPH, Newark, NJ 
Margaret A. Hamburg, MD, Washington, DC 
King K. Holmes, MD, PhD, Seattle, WA 
Deborah Holtzman, PhD, Atlanta, GA 
John K. Iglehart, Bethesda, MD 
Dennis G. Maki, MD, Madison, WI 
Sue Mallonee, MPH, Oklahoma City, OK 
Stanley A. Plotkin, MD, Doylestown, PA 
Patricia Quinlisk, MD, MPH, Des Moines, IA 
Patrick L. Remington, MD, MPH, Madison, WI 
Barbara K. Rimer, DrPH, Chapel Hill, NC 
John V. Rullan, MD, MPH, San Juan, PR 
Anne Schuchat, MD, Aclanta, GA 
Dixie E. Snider, MD, MPH, Atlanta, GA 
John W. Ward, MD, Atlanta, GA 


of the U.S. population in 2003 and for 23.4% of all suicides 
and 22.6% of homicides in the United States during 2003. 
By June 2005, the seven states collecting 2003 data had 
reported 7,732 violent deaths, and the 13 states collecting 
2004 data had reported 13,922. 

For the seven states that collected data in 2003 and the 13 
that collected data in 2004, suicide accounted for 46.6% 
(3,603) and 53.0% (7,379) of all NVDRS deaths, respectively. 
Nearly 26% of deaths reported in NVDRS in both years (2,023 
in 2003 and 3,758 in 2004) were homicides. For both years, 
deaths from legal interventions and unintentional firearm 
deaths were rare (63 [0.8%] and 54 [0.7%], respectively, in 
2003 and 123 [0.9%] and 104 [0.7%], respectively, in 2004). 

Deaths of undetermined intent, as determined by state 
medical examiners according to each state's policies, consti- 
tuted 25.2% (1,951) of cases in 2003 and 14.8% (2,067) in 
2004. The rates of death of undetermined intent varied sub- 
stantially among states. The 2004 crude death rate for all 13 
reporting states was 3.0 per 100,000 population, varying from 
0.5 per 100,000 population in South Carolina and North 
Carolina to 11.0 per 100,000 population in Rhode Island 
and Maryland. The variation is attributable, in part, to differ- 


ences in state policies for classifying deaths. 


Suicide 

The age-adjusted suicide rate’ for the seven states collect- 
ing both 2003 and 2004 data decreased from 9.7 per 100,000 
population in 2003 to 9.1 in 2004. In the seven states that 
collected data in both 2003 and 2004, the 2004 age-adjusted 
suicide rate for men (15.2 per 100,000 population) was more 
than four times higher than the rate for women (3.6 per 
100,000 population). For the 13 states collecting data in 2004, 
the age-adjusted suicide rate for 2004 (10.6 per 100,000 popu- 
lation) was similar to the preliminary rate reported for the 
United States overall in NVSS for 2004 (10.7 per 100,000 
population) (6). Overall in 2004, the highest suicide rates were 
among persons aged >35 years (12.6 per 100,000 population 
for persons aged 35—64 years and 12.1 per 100,000 popula- 
tion for persons aged >65 years). The highest suicide rate 
among males was in the >65 years age group (28.9 per 100,000 
population); the highest suicide rate for females was in the 
25-64 years age group (6.9 per 100,000 population). 

For the 3,603 reported suicides in 2003, circumstance 
information was available for 88.5% (3,189) of cases 
(Figure 1). For the 7,379 suicides in 2004, information was 


available for 80.6% (5,951). Circumstances contributing to 





Rates were adjusted to the 2000 U.S. population standard for age-adjusted 
death rates (4). 
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FIGURE 1. Percentage of suicide cases, by selected 
circumstances — National Violent Death Reporting System, 
United States, 2003 and 2004* 

Alcohol dependence 
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Mental health problems’ 
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*Percentages might total to more than 100% because certain incidents 
involve multiple circumstances. 

, !ncludes separation, major argument, or violence 

* Current depressed mood was based on the family or friends’ impression 

~ of the decedent's mood 
Includes any mental illness diagnosis of the decedent (e.g., clinical 
depression, dysthymia, bipolar disorder, or schizophrenia) 


suicide were similar in both years, with nearly half of the 
suicide cases involving at least one documented mental health 
diagnosis. The most frequently reported mental health diag- 
noses were depression (85.2%), bipolar disorder (7.4%), and 
schizophrenia (3.3%) in 2004. Roughly half of victims were 
described by family or friends as being depressed before the 
time of death. Problems with a current or former intimate 
partner contributed to 27.9% of suicides. Physical health prob- 
lems, most commonly in older adults, contributed to approxi- 
mately 24.9% of the suicides. Nearly 19.0% of suicide victims 
had made previous attempts, and 16.5% had alcohol depen- 


dence problems. 


Homicide 

The age-adjusted homicide rate* for the seven states col- 
lecting both 2003 and 2004 data was 5.6 per 100,000 popu- 
lation in 2003 and 5.1 in 2004. The 2003 and 2004 rates for 
the United States overall in NVSS were 6.1 and 5.6 per 
100,000 population, respectively (6,7). For the seven states, 
the highest rate (12.4 per 100,000 population) was reported 
among victims aged 15-24 years. Homicide rates tended to 
decrease with age for victims aged >24 years. In 2004, the 
homicide rate for men (8.3 per 100,000 population) was 3.3 
times higher than the rate for women (2.5 per 100,000 popu- 
lation). In 2004, the age-adjusted homicide rate for the 13 
NVDRS states was 5.4 per 100,000 population. 





Rates were adjusted to the 2000 U.S. population standard for age-adjusted 


death rates (4). 


For the 2,023 reported homicides in 2003, circumstance 
information was available for 63.2% (1,278) of cases 
(Figure 2). For the 3,758 homicides in 2004, information was 
available for 58.1% (2,183). In 25.5% of cases in 2004, a 
homicide was precipitated by a felony-level crime, most fre- 
quently a robbery (44.9%). In 31.8% of these cases, suspects 
were known to victims, and 20.0% of homicides were directly 
associated with intimate partner conflict (i.e., one in which 
an intimate partner killed another partner). Intimate partner 
violence resulting in death was most common among victims 
aged 40—44 years. Drugs were involved in approximately 16% 
of homicides in 2004 with known circumstances, most com- 
monly among victims aged 20-29 years. 

Reported by: N Patel, K Webb, D White, Office of Statistics and 
Programming; L Barker, A Crosby, M DeBerry, L Frazier, D Karch, 
NI ipskiy, K Shaw, M Steenkamp, S Thomas, Div of Violence Prevention, 
National Center for Injury Prevention and Control, CDC. 

Editorial Note: Preliminary 2004 national homicide and sui- 
cide data from NVSS indicate a decline in rates from 2003 
levels (6); data from the seven states in NVDRS collecting 
data in both 2003 and 2004 also indicate a decline. Violent 
deaths continue to be among the 10 leading causes of death 
in the United States for persons aged <65 years (3). 

Because NVDRS collects circumstance information for the 
deaths, the data can be used to describe and monitor the char- 
acteristics of suicide and homicide and the prevalence of cer- 
tain risk factors among homicide and suicide victims. This 
report demonstrates that mental health disorders and intimate 
partner conflicts played the largest roles in suicide, whereas 
felony crimes and intimate partner violence played the largest 
role in homicide. 


FIGURE 2. Percentage of homicide cases, by selected 
circumstances — National Violent Death Reporting System, 
United States, 2003 and 2004* 
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The findings in this report are subject to at least three limi- 
tations. First, data for 2003 and 2004 are only available from 


a small proportion of U.S. states, although the intent of 


NVDRS is to include all U.S. states. Therefore, these data 
might not be generalizable to the entire U.S. population. Sec- 
ond, processes for classifying of the manner of death differed 
by jurisdiction. These differences might be attributed to laws 
governing death investigations or medical examiner/coroner 
practices. For example, although NVDRS attempts to cap- 
ture all suicides by investigating cases and collecting data from 
multiple sources, certain suicides might not be identified as 
such (e.g., when no evidence of suicidal intent such as a sui- 
cide note is present). Finally, circumstance information is col- 
lected through medical examiner/coroner and law enforcement 
reports. Families, friends, and other witnesses might not 
reveal all the precipitating circumstances to the investigative 
agencies, possibly resulting in inaccurate or incomplete reports. 

Numerous circumstances and personal characteristics con- 
tribute to suicides and homicides. NVDRS is the only sur- 
veillance system that regularly collects and consolidates 
information from multiple sources on all violent deaths 
occurring in participating states. Collecting data on the cir- 
cumstances of violent deaths will clarify the association of per- 
sonal and social risk factors with violence and how these factors 
might change over time (8,9). Thus, NVDRS is in a unique 
position not only to evaluate the incidence of these events but 
also to enhance understanding of the associated causes and 
circumstances. This understanding can be used to improve 
risk factor identification and design programs that might re- 
duce the number of victims. Additional studies using NVDRS 
data will allow interpretation of trends in violent deaths and 


will help identify potential prevention strategies. 
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Cigarette Use Among High School 
Students — United States, 
1991-2005 
Cigarette use is the leading preventable cause of death in 
the United States (/). A national health objective for 2010 is 


to reduce the prevalence of current cigarette use among high 
cc c c 


school students to <16% (objective no. 27-2b) (/). To exam- 
ine changes in cigarette use among high school students in 
the United States during 1991-2005, CDC analyzed data from 
the national Youth Risk Behavior Survey (YRBS). This report 
summarizes the results of that analysis, which indicated that, 
although lifetime, current, and current frequent cigarette use 
was stable or increased during the 1990s and then decreased 
significantly from the late 1990s to 2003, prevalence was 
unchanged during 2003-2005. To achieve the 2010 objec- 
tive, the downward trend in youth smoking must resume. 

The biennial national YRBS, a component of CDC’s Youth 
Risk Behavior Surveillance System, used independent, three- 
stage cluster samples for the 1991-2005 surveys to obtain 
cross-sectional data representative of public and private school 
students in grades 9-12 in all 50 states and the District of 
Columbia. Sample sizes ranged from 10,904 to 16,296. For 
each cross-sectional national survey, students completed anony- 
mous, self-administered questionnaires that included identi- 
cally worded questions about cigarette use. School response 
rates ranged from 70% to 81%, and student response rates 
ranged from 83% to 90%; therefore, overall response rates for 
the surveys ranged from 60% to 70%. 

For this analysis, temporal changes for three behaviors were 
assessed: lifetime cigarette use (i.e., ever tried cigarette smok- 
ing, even one or two puffs), current cigarette use (i.e., smoked 
cigarettes on >1 of the 30 days preceding the survey), and 
current frequent cigarette use (i.e., smoked cigarettes on >20 
of the 30 days preceding the survey). Race/ethnicity data are 
presented only for non-Hispanic black, non-Hispanic white, 
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and Hispanic students (who might be of any race); the num- 
bers of students from other racial/ethnic groups were too small 
for meaningful analysis. 

Data were weighted to provide national estimates, and the 
statistical software used for all data analyses accounted for the 
complex sample design. Temporal changes were analyzed 
using logistic regression analyses, which controlled for sex, 
race/ethnicity, and grade and also simultaneously assessed lin- 
ear and quadratic time effects. Quadratic trends indicate a 


significant but nonlinear trend in the data over time (e.g., a 


leveling off or statistically significant change in direction). 
Trends that include significant quadratic and linear compo- 
nents demonstrate nonlinear variation in addition to an over- 
all increase or decrease over time. Differences in lifetime, 
current, and current frequent cigarette use comparing 2003 
with 2005 were assessed for statistical significance using ¢ tests. 

Significant linear and quadratic trends were detected for 
lifetime, current, and current frequent cigarette use (Table 1). 
The prevalence of lifetime cigarette use was stable during 
1991-1999 and then declined significantly from 70.4% in 
1999 to 54.3% in 2005. The prevalence of current cigarette 
use increased from 27.5% in 1991 to 36.4% in 1997 and 
then declined significantly to 23.0% in 2005. The prevalence 
of current frequent cigarette use increased from 12.7% in 1991 
to 16.8% in 1999 and then declined significantly to 9.4% in 
2005. No statistically significant differences in lifetime, cur- 
rent, or current frequent cigarette use overall were detected 
between 2003 and 2005. 

For current cigarette use, significant linear and quadratic 
trends were detected among all sex and grade subgroups and 
among white and Hispanic students, with patterns of use dur 
ing 1991-2005 similar to those for current cigarette use over- 
all (Table 2). Among black students, a significant quadratic 
but not linear trend was detected. The prevalence of current 
cigarette use among black students increased from 12.6% in 


1991 to 22.7% in 1997 and then declined to 12.9% in 2005. 


Current cigarette use among white females and males and 
Hispanic females and males demonstrated significant linear 
and quadratic trends, whereas among black females and males, 
only a significant quadratic trend was found. Comparison of 
current cigarette use between 2003 and 2005 for all subgroups 
revealed no significant differences, except among black males, 
whose current cigarette use declined from 19.3% to 14.0% 
(p< 0.05). 
Reported by: Office on Smoking and Health, Div of Adolescent and 
School Health, National Center for Chronic Disease Prevention and 
Health Promotion, CDC. 
Editorial Note: The findings in this report that the preva- 
lence of lifetime, current, and current frequent cigarette use 
among high school students was unchanged from 2003 to 
2005 is consistent with trends observed in other national 
school-based surveys, suggesting that the national decline in 
youth smoking observed during 1997-2003 might have stalled 
(2—3). Factors that might have contributed to this lack of con- 
tinued decline include smaller annual increases in the retail 
price of cigarettes during 2003-2005 compared with 1997 
2003, based on the Consumer Price Index (4); potentially less 
exposure or availability among youths to mass media smok- 
ing-prevention campaigns funded by states or the American 
Legacy Foundation (5); less funding for comprehensive state- 
wide tobacco-use prevention programs (5); and substantial 
increases in tobacco industry expenditures on tobacco adver- 
tising and promotion in the United States from $5.7 billion 
in 1997 to $15.2 billion in 2003 (6). Additionally, after 
decades of decline, smoking in movies, which has been linked 
to youth smoking, increased rapidly beginning in the early 
1990s and by 2002 was at levels observed in 1950 (7). 

lhe findings in this report are subject to at least two limita- 
tions. First, these data only include youths who attend school 
and thus are not representative of all persons in this age group. 
Nationwide in 2001, approximately 5% of youths aged 


16-17 years were not enrolled in a high school program and 


TABLE 1. Percentage of high school students who reported lifetime a use,* current cigarette use,t and current frequent 
cigarette use$ — Youth Risk Behavior Survey, United States, 1991-2005 





1991 1993 1995 1997 1999 2001 2003 2005 





Category % (95% Ci**) 


Lifetime 70.1 (+2.2) 

Current 27.5 (+2.7) 

Current 
frequent 


% (95% Cl) 
69.5 (+1.4) 
30.5 (+1.9) 


% (95% Cl) 
71.3 (+1.7) 
34.8 (+2.2) 


% (95% Cl) 
70.2 (+1.9) 
36.4 (+2.3) 


% (95% Cl) 
70.4 (+2.9) 
34.8 (+2.5) 


% (95% Cl) 


63.9 (+2.1) 
28.5 (+2.0) 


% (95% Cl) 


58.4 (+3.1) 
21.9 (+2.1) 


% (95% Cl) 
54.3 (+3.0)tT $$ 
23.0 (+2.3)tt $§ 





12.7 (+2.2) 13.8 (+1.7) 16.1 (+2.6) 


* Ever smoked cigarettes, even one or two puffs 

T Smoked cigarettes on >1 of the 30 days preceding the survey 

3’ Smoked cigarettes on >20 of the 30 days preceding the survey 

‘| Linear and quadratic trend analyses were conducted using a logistic regression model controlling for sex, race/ethnicity, and grade. Prevalence estimates 
shown here were not standardized by demographic variables 

** Confidence interval 

TT Significant linear effect (p<0.05) 

S$ Significant quadratic effect (p<0.05) 


16.7 (+1.9) 16.8 (+2.6) 13.8 (+1.6) 9.7 (+1.4) 9.4 (+1.5)tT $$ 
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TABLE 2. Percentage of high school students who reported current cigarette use,* by sex, race/ethnicity, and grade — Youth Risk 


Behavior Survey, United States, 1991-2005 





1991 1993 1995 1997 1999 


2001 


2003 


2005 





Characteristic % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% C 


i) 


% (95% Cl) 





% (95% Cl) 


% (95% Cl) 





Sex 
Female 
Male 
Race/ 
Ethnicitytt 
White 
Hispanic 
Female 
Male 
Black 
Hispanic 
Female 
Male 
Hispanic 


(+3.4) 
6 (+3.1) 


31.2 (+2.1) 
29.8 (+2.3) 


34.3 (+3.2) 
35.4 (+2.4) 


34.7 (+2.8) 


37.7 


34.9 (+2.6) 
34.7 (+2.9) 


_ 


non- 


Ww 
© 


& Ww 


~ 
w 
© 
N 


I+ 


38.6 (+3.1) 
39.1 (+3.6) 
38.2 (+3.5) 


G 

N © 
So 

=~ 

Ww w 
GC 
G 
© 

D © 


H 


non- 


© OMMN\ 
Ww 


\+ 
™N 


19.7 (+4.2) 
17.7 (+3.5) 
21.8 (+7.0) 
32.7 (+3.7) 
31.5 (+4.8) 
34.0 (+4.4) 


NM 


W ft) = - 
N MO 
+ & H 
Orn 
Ons NY 
t= 
BO 
MN Oh A 


Ww 


Female 
Male 
Grade 
9th 
10th 
11th 
12th 


G 
RH S 
© 
rear 
CG NH 
1D 
Ww 
MH 


Go 


31.2 33.4 

35.3 (+4.1) 
36.6 (+3.6) 
39.6 (+4.9) 


(+1.6) 
33.1 (+3.8) 
35.9 (+3.8) 
38.2 (+3.6) 


27.6 (+3.7) 
34.7 (+2.4) 
36.0 (+3.0) 


) (+3.8) 42.8 (+5.5) 


27.7 
29.2 


23.9 | 


26.9 
29.8 


35.2 


(+2.1) 
(+2.6) 


21.9 (+2.8) 
21.8 (+2.1) 


24.9 (+2.4) 
26.6 (+3.7) 
23.3 (+2.5) 


15.1 (+2.8) 
10.8 (+2.9) 
19.3 (+3.7) 
18.4 (+2.3) 
17.7 (+2.1) 
19.1 (+3.5) 


17.4 (+2.4) 
21.8 (+2.9) 
23.6 (+3.2) 
26.2 (+2.8) 


23.0 (+2.6)1~ 
22.9 (+2.2)1~ 


25.9 (+3.0) 1" 
27.0 (+3.7)1~ 
24.9 (42.7) 1" 


12.9 (+1.8)" 
11.9 (+1.8)" 
14.0 (+2.6)" 
22.0 (+3.5) 1" 
19.2 (+3.0)7~ 
24.8 (+5.0)1~ 


19.7 (+2.3) 1° 
21.4 (+3.1)1~ 
24.3 (+3.1) 1" 
27.6 (+3.6) 1” 





* Smoked cigarettes on 
' Linear and quadr 
shown here 
Confidence interval 
Significant linear effect (p<0.05) 
* Significant quadratic effect (p<0.05) 
' Numbers for 


>1 of the 30 days preceding the survey 


ere not standardized by demographic variables 


WwW 
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Morbidity Surveillance After 
Hurricane Katrina — Arkansas, 
Louisiana, Mississippi, and Texas, 
September 2005 


Hurricane Katrina made landfall on the U.S. Gulf Coast 
on August 29, 2005. Thousands of Gulf Coast residents 
evacuated and dispersed across the country, moving into 
hotels, private homes, and evacuation centers (ECs) in 30 
states and the District of Columbia (DC). One goal of pub- 
lic health responders was to identify and prevent hurricane- 
related morbidity and mortality among affected populations, 
especially among those with limited access to health care 
and those who were living in crowded conditions. This 
report summarizes the challenges of conducting national sur- 
veillance after Hurricane Katrina, focusing on the role of 
CDC in coordinating surveillance and consolidating and 
interpreting morbidity data from jurisdictions that used 
diverse surveillance approaches. Aggregate morbidity data 
that were reported through Arkansas, Louisiana, Mississippi, 
and Texas to CDC during September 1-22, 2005 (before 
the Gulf Coast landfall of Hurricane Rita on September 24 
are presented from ECs and health-care facilities (HCFs) that 
served affected populations in these states. Chronic diseases 
and injuries were the most common conditions reported by 
ECs and HCFs, respectively. To better prepare for future 
large-scale disasters with widespread impact, public health 
agencies and other partners are actively working to establish 
standardized guidelines and tools for morbidity surveillance. 
These guidelines will facilitate the interpretation and 
exchange of health information among multiple jurisdictions 
and public and private agencies during a disaster response to 
identify outbreaks and monitor health concerns. 

After landfall of Hurricane Katrina, in collaboration with 
state and local health departments, CDC developed and dis- 
seminated guidelines and a form for reporting daily aggregate 
morbidity surveillance data for persons evaluated in ECs and 
HCFs (e.g., hospitals, emergency departments, clinics, and 
disaster medical assistance team [DMAT] sites*) (2). This mor- 
bidity surveillance form included categories for conditions such 


as infectious diseases, mental health conditions, injuries, and 





Dep 


DMAI 


chronic diseases. In addition, a separate medical intake form 
was distributed to record individual-level data (2). The form 
included some of the same conditions and categories as the 
aggregate form but included additional (primarily noninfec 
tious) conditions. The surveillance approach chosen by state 
and local health departments varied and depended on local 
conditions, information needs, number of facilities providing 
health-care services, feasibility of implementation, and over- 
all surveillance capacity (e.g., staffing and communications) 
(3-5). Health departments investigated possible disease out- 
breaks and identified resources for managing various health 
conditions. 

\lthough CDC received aggregate surveillance data from 
12 states, this report presents data from the four states that 
reported regularly on the largest numbers of affected persons 
(Arkansas, Louisiana, Mississippi, and Texas). All four states 
reported morbidity surveillance data from ECs; Louisiana and 
Mississippi also collected and reported surveillance data from 
HC Fs to determine the extent of injuries and acute condi- 
tions resulting from the hurricane and to monitor HCI 
capacity and needs. In Arkansas and Texas, because most evacu- 
ees were in ECs, routine HCF surveillance continued among 
health-care providers and laboratories as it had before the 
hurricane, with added encouragement from health depart- 
ments to report adverse health events among evacuees. 

States reported morbidity data, which differed by number 
and specificity of conditions under surveillance; for example, 
some states reported three distinct types of gastrointestinal 
Gl) illness, whereas others aggregated all Gl-related symp 
toms and reported them collectively as GI illness. CDC sum- 
marized morbidity data by state on a daily basis. For this report, 
state-specific data were combined to facilitate multistate analy 
ses. lotals for the six most commonly reported categories (i.e., 
chronic illness, GI illness, respiratory illness, rash, mental ill 
ness, and injury) were calculated as the sum of spec ific (e.g., 
suspected tuberculosis) and nonspecific (e.g., lower respira- 
tory tract illness) conditions. Data for conditions that were 
rarely or inconsistently reported are not presented. A visit was 
defined as care provided for one person for one condition. 
Persons could have received care for more than one condition 
on a given day, received care for the same condition on mul- 
tiple days, or both. Morbidity rates could not be calculated 
because not all HCFs reported total numbers of patient visits, 
and although state-level EC population figures were available, 
not all reporting ECs provided facility population data. 

The number of ECs open in a state, the total EC popula- 
tion in a state, and the number of states hosting ECs fluctu- 
ated daily (Figure 1). During September 1-22, the number of 
ECs and HCFs in Arkansas, Louisiana, Mississippi, and Texas 


reporting daily morbidity data to CDC also fluctuated, 
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FIGURE 1. Number of evacuation centers (ECs) and total EC population after Hurricane Katrina, by state — United States, 


August 30-September 22, 2005 
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SOURCE: U.S. Department of Homeland Security. Hurricane Katrina situation reports; 2005 


“Number of open ECs 


ranging from two to 76 ECs and five to 21 HCFs (Figures 
2 and 3). Louisiana and Mississippi reported HCF data 
almost daily beginning mapa 5. 

During September 1—22, chronic illness (e.g., diabetes, 
asthma, emphysema, and seiatiialinn disease) was the most 
commonly reported category in ECs, peaking at 651 visits on 
September 9 (in all four states combined) and accounting for 


+,786) of the 14,531 total visits included in these analy- 


ses. GI illness, the second most commonly reported category, 


accounted for 27% 


(3,892) of total visits and peaked in ECs 
during September 5—10. Visits for respiratory illness increased 
during September 1-22, accounting for 20% (2,896) of total 
visits and 52% (1,003) of visits during September 17—22. The 


percentage of visits for rash illnesses accounted for 16% (320) 


of visits during September 1—4, decreased somewhat, and then 
increased again to 20% (376) of visits during September 17 
22. Visits for injury and mental illness accounted for less than 
6% each of the total visits during September 1-22. 

In HCFs, during September 5—22, injury was the most com- 
monly reported category, with approximately 135 visits 
reported daily, peaking at 532 on September 8, and account- 
ing for 58% (5,7 


categories. Respiratory illness was the second most com- 


16) of 9,772 total HCF visits for the six 


monly reported condition, accounting for 16% (1,550) of 
total HCF visits. During September 5-22, GI, rash, and 
chronic and mental illnesses each accounted for less than 10% 
of the total HCF visits. 
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FIGURE 2. Percentage of total visits for selected health 
conditions reported by evacuation centers (ECs) after 
Hurricane Katrina, by date — Arkansas, Louisiana, Mississippi, 
and Texas, September 1-22, 2005 
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cular disease 
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FIGURE 3. Percentage of total visits for selected health 
conditions reported by health-care facilities (HCFs) after 
Hurricane Katrina, by date — Louisiana and Mississippi, 
September 5-22, 2005 
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* Injury includes intentional, unintentional, and heat-related injuries 

' Mental illness includes unspecified mental illness, anxiety, depression, 
substance (including alcohol) abuse or withdrawal, disorientation, con- 
fusion, psychosis, suicidal or homicidal thoughts, and violent behavior 

3 Rash includes unspecified rash, suspected chickenpox, measles, rubella 
and scabies 

‘| Respiratory illness includes unspecified respiratory illnesses, influenza- 
like illness, upper and lower respiratory illnesses, pertussis, and sus- 
pected tuberculosis 

* Gastrointestinal illness includes unspecified gastrointestinal illnesses, 
diarrhea, and vomiting 

T Chronic illness includes diabetes, asthma, emphysema, and cardiovas- 
cular disease 

33 Minimum number of HCFs reporting per day, during September 5-22 
were as follows: 5 (September 5), 6, 9, 21, 19, 18, 13, 13, 17, 19, 19, 16 
15, 16, 13, 12, 12, 13 (September 22) 


Editorial Note: After Hurricane Katrina, public health con- 
cerns included infectious disease outbreaks, injuries, mental 
health disorders, and exacerbation of preexisting chronic con- 
ditions resulting from population displacement, crowded liv- 
ing conditions in ECs, and disruption of public health services 
and health-care infrastructure (6). Routine surveillance sys- 
tems were disrupted in some areas, and coordinated surveil- 
lance systems dedicated to monitoring morbidity among 
persons affected by widespread disasters had not yet been 
developed in the United States. CDC and the states conducted 
specialized surveillance activities to complement existing sur- 
veillance systems. In addition, CDC collaborated with state 
and local jurisdictions to facilitate the use of standardized 
morbidity surveillance tools. Some jurisdictions collected 
individual-level data to support the provision of clinical care 


and focus local public health response; aggregated surv eillance 
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data reported to CDC were used to monitor morbidity trends 
and help identify suspected disease outbreaks. 

Morbidity data from Arkansas, Louisiana, Mississippi, and 
lfexas indicated that chronic conditions and injuries were the 
most frequently reported conditions among affected popula- 
tions in ECs and HCFs, respectively. This pattern is similar to 
that identified after floods and other hurricanes (7—9). Varia- 
tions in the catchment populations, triage protocols, surveil- 
lance approaches, and educational background and training 
of staff members who were collecting data probably contrib- 
uted to the differences in health conditions identified at ECs 
and HCFs. ECs likely served persons with less severe condi- 
tions, whereas HCFs likely served persons with acute and more 
severe conditions. Combined with reports from other federal 
agencies, the state-reported morbidity data helped CDC and 
the states target deployment of response personnel, prevent 
and control outbreaks (such as the norovirus outbreak in Texas 

/0\), and reassure the public that no major epidemics were 
occurring. 

State and local jurisdictions with ECs and HCFs had to 
balance resources between surveillance activities and responses 
to the immediate and evolving needs of affected populations, 
such as providing primary health-care services and medica- 
tion refills. Local health departments and their partners also 
had to address the immediate medical needs of persons with 
special needs, mental disorders, and numerous comorbid con- 
ditions. A major challenge at the federal level was to integrate 
data derived from surveillance systems that varied by location 
of surveillance, enumeration of populations, forms used for 
data collection, and the specific conditions assessed. During 
the response, federal surveillance was aided by communica- 
tion with field surveillance staff members and information 
provided in daily situation reports from states and other agen- 
cies, including the American Red Cross and U.S. Department 
of Homeland Security. 

Che findings in this report are subject to at least four limi- 
tations. First, morbidity rates could not be calculated because 
population data for ECs and HCFs were incomplete. Second, 
variability in the number of facilities and total population 
under daily surveillance limited interpretation of temporal 
trends. Phird, the specificity ot reported conditions varied 


because different reporting forms were used; thus, some data 


could not be aggregated. Finally, these findings do not pro- 


oO 


vide a comprehensive description of the impact of the hurri- 
cane and evacuation and dispersal of the affected population 
because the morbidity surveillance varied considerably (i.e., 
was not always complete and was not always representative). 

lhe primary goal for public health surveillance during and 
after major disasters is to track morbidity and mortality data, 


which can be used to target rapid response and interventions. 


Each level of the public health system (i.e., local, state, and 
federal) has a unique role in conducting surveillance after 
disasters. The challenges associated with the Hurricane Katrina 
response underscore the importance of standardized surveil- 
lance that supports a collaborative and integrated approach to 
monitoring and reporting the health status of affected popu- 
lations. To improve disaster-related national surveillance 
efforts, CDC has convened a workgroup to review data- 
collection methods and materials used during and after Hur- 
ricanes Katrina and Rita. The workgroup is developing 
standardized surveillance methods that can be adapted for 
individual and aggregate morbidity surveillance in different 
settings (e.g., HCFs or ECs). The workgroup is collaborating 
with local and state health departments and national agencies 
responsible for mass care and housing (e.g., National Disaster 
Medical Service and American Red Cross). The workgroup 
will also develop and test the feasibility of using technologies 
such as hand-held devices and Internet-based reporting for 
data collection. 

During large-scale disasters with widespread effects, coor- 
dination of multijurisdictional surveillance and implementa- 
tion of standardized methods can promote the integration of 
surveillance data. To meet the information needs of all part- 
ners, a process for collecting and exchanging information 
among participating agencies is being planned and will be 
supported by data-sharing agreements that allow surveillance 


data to flow rapidly and securely. 
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Errata: Vol. 55, No. 25 


On page 707, in Table I, “Provisional cases of infrequently 
reported notifiable diseases (<1,000 cases during the preced- 
ing year) — United States, week ending June 24, 2006 (25th 
Week),” in the row, “Influenza-associated pediatric mortal- 


ity, in the column “Cum 2006,” the total should be 36. 


On page 715, in Table II, “Provisional cases of selected 


notifiable diseases, United States, weeks ending June 24, 2006, 
and June 25, 2005 (25th Week),” in the heading row, from 
left, the three disease names should be Streptococcus 
pneumoniae, invasive disease Drug resistant, all ages; 
Syphilis, primary and secondary; and Varicella 


(chickenpox). 





@ Males 


O Females 


* Per 100,000 population 





QuickStats 


FROM THE NATIONAL CENTER FOR HEALTH STATISTICS 


Rate* of Hospitalization for Depressiont Among Persons Aged 5-19 Years, 
by Sex — United States, 1990-1992 and 2002-2004 


‘In short-stay, nonfederal hospitals with a first-listed diagnosis of /nternational 
Classification of Diseases, 9th revision, Clinical Modification (\CD-9-CM) codes 
296.2-296.3, 298.0, 300.4, 301.12, 309.0-309.1, 311, or 313.1 


From 1990-1992 to 2002-2004, the rate of hospitalization for depression increased approximately 
81% for females aged 5-19 years, to 27.8 per 100,000 population. The rate for young females was 
nearly twice that for young males during 2002-2004. 


SOURCE: National Hospital Discharge Survey annual data files for 1990, 1991, 1992, 2002, 2003, 
and 2004. Available at http://www.cdc.gov/nchs/about/major/hdasd/nhds.htm. 

















732 MMWR July 7, 2006 





TABLE I. Provisional cases of infrequently reported notifiable diseases (<1,000 cases reported during the preceding year) — United States, week 
ending July 1, 2006 (26th Week)* 





5-year 
Current Cum weekly Otal cases reported for previous years 


Disease week 2006 average’ 2005 2004 2003 2002 2001 States reporting cases during current week (No.) 
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TABLE Il. Provisional cases of selected notifiable diseases, United States, weeks ending July 1, 2006, and July 2, 2005 (26th Week)* 
Chlamydia‘ Coccidioidomycosis Cryptosporidiosis 
Previous Previous Previous 
Current 52 weeks Cum Cum Current 52 weeks Cum Cum Current 52 weeks Cum 
Reporting area week Med Max 2006 2005 week Med Max 2006 2005 week Med Max 2006 














United States 3,830 18,796 35,170 443,803 479,524 126 1,643 3,625 1,956 


New England 628 1,550 14,644 15,962 
Connecticut - 166 1,214 3,405 4,747 
Maine - 42 74 1,021 1,028 
Massachusetts 286 432 7,170 7,112 
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Rhode Island 66 99 1,636 1,666 
Vermont 19 43 541 500 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 

U: Unavailable —: No reported cases N: Not notifiable Cum: Cumulative year-to-date counts Med: Median Max: Maximum 
* Incidence data for reporting years 2005 and 2006 are provisional 

. Chlamydia refers to genital infections caused by Chlamydia trachomatis 

* Contains data reported through the National Electronic Disease Surveillance System (NEDSS) 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending July 1, 2006, and July 2, 2005 
(26th Week)* 





Haemophilus influenzae, invasive 
Giardiasis Gonorrhea All ages, all serotypes 
Previous Previous Previous 
Current 52 weeks Cum Cum Current 52 weeks Cum Current 52 weeks Cum 
Reporting area week Med Max 2006 2005 week Med Max 2006 week Med Max 2006 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending July 1, 2006, and July 2, 2005 
(26th Week)* 





Hepatitis (viral, acute), by type 
A B Legionellosis 
Previous Previous Previous 
Current 52 weeks Cum Cum Current 52 weeks Cum Current 52 weeks Cum 
Reporting area week Med Max 2006 2005 week Med Max 2006 week Med Max 2006 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 
U: Unavailable -: No reported cases. N: Not notifiable Cum: Cumulative year-to-date counts Med: Median Max: Maximum 
* Incidence data for reporting years 2005 and 2006 are provisional 

Contains data reported through the National Electronic Disease Surveillance System (NEDSS) 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending July 1, 2006, and July 2, 2005 
(26th Week)* 





Lyme disease Malaria 
Previous Previous 
Current 52 weeks Current 52 weeks Cum Cum 
Med week Med 2006 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending July 1, 2006, and July 2, 2005 
(26th Week)* 





Meningococcal disease, invasive 
All serogroups Serogroup unknown Pertussis 
Previous Previous Previous 
Current 52 weeks Cum Cum Current _ 52 weeks Cum Current __ 52 weeks Cum 
Reporting area week Med Max 2006 2005 week Med Max 2006 week Med Max 2006 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 
U: Unavailable —: No reported cases N: Not notifiable Cum: Cumulative year-to-date counts Med: Median Max: Maximum 
* Incidence data for reporting years 2005 and 2006 are provisional 

Contains data reported through the National Electronic Disease Surveillance System (NEDSS) 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending July 1, 2006, and July 2, 2005 
(26th Week)* 





Rabies, animal Rocky Mountain spotted fever Salmonellosis 


Previous Previous Previous 
Current 52 weeks Cum Current 52 weeks Cum Current 52 weeks Cum 
Reporting area week Med Max 2006 week Med Max 2006 week Max 2006 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending July 1, 2006, and July 2, 2005 
(26th Week)* 





Shiga toxin-producing E. coli (STEC)' Shigellosis Streptococcal disease, invasive, group A 
Previous Previous Previous 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 
U: Unavailable —: No reported cases N: Not notifiable Cum: Cumulative year-to-date counts Med: Median Max: Maximum 
* Incidence data for reporting years 2005 and 2006 are provisional 

includes E. coli 0157:H7; Shiga toxin positive, serogroup non-0157; and Shiga toxin positive, not serogrouped 

Contains data reported through the National Electronic Disease Surveillance System (NEDSS) 
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TABLE II. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending July 1, 2006, and July 2, 2005 
(26th Week)* 





Streptococcus pneumoniae, invasive disease 
Drug resistant, all ages Syphilis, primary and secondary Varicella (chickenpox) 
Previous Previous Previous 
Current 52 weeks Cum Current 52 weeks Cum Cum Current 52 weeks 
Reporting area week Med Max week Med Max 2006 2005 week 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending July 1, 2006, and July 2, 2005 
(26th Week)* 





West Nile virus disease’ 
Neuroinvasive Non-neuroinvasive 
Previous Previous 


Current 52 weeks Cum Cum Current 52 weeks Cum Cum 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 

U: Unavailable —.: No reported cases N: Not notifiable Cum: Cumulative year-to-date counts Med: Median Max: Maximum 
* Incidence data for reporting years 2005 and 2006 are provisional 

. Updated weekly from reports to the Division of Vector-Borne Infectious Diseases, National Center for Infectious Diseases (ArboNet Surveillance) 

* Contains data reported through the National Electronic Disease Surveillance System (NEDSS) 
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TABLE Ill. Deaths in 122 U.S. cities,* week ending July 1, 2006 


26th Week) 





All causes, by age (years) 


All causes, by age (years) 
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ailable —No reported cases 


ity data in this table are voluntarily reported from 122 cities in the United States, most of which have populations of >100,000. A death is reported by the place of its 
ence and by the week that the death certificate was filed. Fetal deaths are not included 


Pneumonia and influenza 


Because of changes in reporting methods in this Pennsylvania city, these numbers are partial counts for the current week. Complete counts will be available in 4 to 6 weeks. 
‘Because of Hurricane Katrina, weekly reporting of deaths has been temporarily disrupted 


| includes unknown ages 
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FIGURE |. Selected notifiable disease reports, United States, comparison of 
provisional 4-week totals July 1, 2006, with historical data 


CASES CURRENT 
DISEASE DECREASE INCREASE 4 WEEKS 


Hepatitis A, acute 108 

Hepatitis B, acute 189 

Hepatitis C, acute 29 

Legionellosis 99 
Measles 


Meningococcal disease 





Mumps 





Pertussis 


Rubella” 





T T T 


0.03125 0.0625 0.125 0.25 


Ratio (Log scale) 


Beyond historical limits 


* No rubella cases were reported for the current 4-week period yielding a ratio for week 26 of zero (0) 

T Ratio of current 4-week total to mean of 15 4-week totals (from previous, comparable, and subsequent 4-week 
periods for the past 5 years). The point where the hatched area begins is based on the mean and two standard 
deviations of these 4-week totals 
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in electronic format. To receive an electronic copy each week, send an e-mail message to listserv@listserv.cdc.gov. The body content should read SUBscribe mmwr- 
toc. Electronic copy also is available from CDC's Internet server at ttp://www.cdc.gov/mmwr or from CDC's file transfer protocol server at fip://fip.cdc. 


publications/mmwr. Paper copy subscriptions are available through the Superintendent of Documents, U.S. Government Printing Office, Washingt 
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Data in the weekly MMWR are provisional, based on weekly reports to CDC by state health departments. The reporting week concludes at close of bus 
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Informatics, Division of Integrated Surveillance Systems and Services. Address all inquiries about the MMWR Series, including material to be consid: 
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Use of trade names and commercial sources is for identification only and does not imply endorsement by the U.S. Department of Health and Human S 
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their programs by CDC or the U.S. Department of Health and Human Services. CDC is not responsible for the content of these sites. URL addresses li 
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